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-/(C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Agenéy for Toxic Substancess
and Disease Registry
Atlanta GA 30333

' J0._ 16 1987

.....Elsie L...Munsell .. ‘ -
Deputy Assistant Secretary of the Navy (Environment and Safety)

—QOffice of the Assistant Secretary {Installations and Environment)
1000 Navy Pentagon
Washington, D.C. 20350-1000

Dear Ms; Munsell:

I am writing to express my concern regarding information
discussed at a recent workgroup meeting held June 23 between
representatives of the Agency for Toxic Substances and Disease
Registry (ATSDR) aund the Department of Defense (DOD), including
representatives of the Naval Environmental Health Center (NEHC).
The concerns revolve around an apparent reluctance to provide
funding to support a study of childhood cancer associated with
exposures to trichloroethylene {TCE) and tetrachloroethylene
(PCE) at Marine Corps Base - Camp Lejeune, NC. It appears that
some of this reluctance may be attributable to a lack of
understanding regarding the need and requirement for the study.

ATSDR's investigation indicates that more than 6,000 children
were probably exposed to TCE and PCE in utero between 1968 and
1985 in base housing at Camp Lejeune. Based on an epidemiologic
study recently completed by the Massachusetts Department of
Public Health in the town of Woburn, Massachusetts, there is
evidence indicating that these children exposed to TCE and PCE
may be at increased risk of adverse health effects.

The Woburn study observed an association between the mother's
potential for exposure to TCE and PCE in drinking water and
childhood leukemia, particularly when exposure occurred during
pregnancy. To our knowledge, no other study has explicitly
examined the potential association between these environmental
contaminants and childhood leukemia. Although the solvent
mixture was slightly different at Woburn than at Camp Lejeune,
the levels of solvents found in the drinking water at Camp
Lejeune were comparable to, or higher than, the solvents found in
wells at Woburn.

Although a single epidemiologic study can rarely if every

establish causality in absence of other evidence, the association
observed at Woburn was unusually strong, specific to exposure

during pregnancy, and consistent with a dose-response

relationship between potential exposure and the cancer risk. In

light of the findings of the Woburu study and in absence of CLW
evidence to the contrary, we feel that there is a substantial

possibility that the children exposed to sclvents in ute :
Camp Lejeune are at increased risk of childhood cancer. %30Fﬁ 0 0 0 2 8 1 5




08/18/97  UY:20 YTU3 695 1020 LKL . et e 10057021

Section 104 (i) (7) (B) of the Comprehensive Environmental Respoonse,
Compensatlon and Llablllty Act (CERCLA) states 1n part “Wheneever
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——or—the—basis-of=the=results—ot such=pi Tot=study—or-other=—study-o

~health assessment, the Administrator of ATSDR shall conduct ssuch
full scale. enjdpmwnloglcal _or_othe alth studies &g may be R —

necessary to determlne the health eff cts on the populatlon

release.” Based on the flndlngs of the publlc health assesgsmeent
and the study of pregnancy outcomes conducted on the base, ATTSDR
has determined that a health study of the association betweemm
exposure to TCE and PCE and childhood canceriis warranted. Under

Section 107 and 120 of CERCLA DOD is llable for the cost of this
study.

I am enclosing a copy of the health study proposal developed by
ATSDR to investigate the potential relationship between expossure
to volatile organic compounds in drinking water and childhood
leukemia at Camp Lejeune. I am also including a copy of the
study conducted at Woburn.

ATSDR is currently negotiating the Fiscal Year 1998 Annual Pllian
of Work with Department of Defense representatives. The funding
for conducting this study has been included into those
negotiations. We would appreciate your assistance in ensurirmg

that adequate funds are provided so that this important heali=h
study can be conducted.

Sincerely yours,

oA iyl g

Mark M. Bashor, Ph.D.
Associate Administrator for
Federal Programs
Director, Office of Federal Procgrams

cc:
Andrea Lunsford, NEHC

Bill Judkins, NAVFAC
Kathleen Buchi, Ph.D., USACHPPM
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Proposed Budget and Timeline:

LKL

WiooI6/0211L

——Fiscal Year 1998 — '
Lgcation of Cohort e e

Advertiséments ~$§ 40,000
Toll-free Number $ 20000 T
Screening Phone Calls (12,000 calls) $ 430,000
Participant tracing (5,000 records) $ 770,000
Data entry and data management phase I and I $ 240,000

Medical record review $ 100,000

Fiscal Year 1999

Phase 11

Verification of medical diagnosis (100 recoxds) $ 15,000

Phase 1T

Interviews -- 200 (120 controls up to 80 cases) $ 30,000

Data entry and data management $ 10,000

Data analysis and reporting $ 135,000

Total Fiscal Year 1998
Total Fiscal Year 1999

Total Fiscal Year 1998 and 1999

16

$ 1,600,000
$ 190,000

$ 1,790,000
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Camp LeJeune - Childhood Leukemia Study Proposal

Purnose:

] The pUI'pOSC of thc proposed study IS‘tO mvcmgm:the potential-relati

onship belvreen

__exposure t0 Volatlle Orgamc Compounds (V OC‘s) n drmkmg water and ciuldhood Jeukemia (CL)

at the U.S. Marine Corps Base Camp LeJeune Jacksonvﬂle ‘North Carolina. A ‘secondary
objective of the proposed study is to investigate the potential relationship between VOCs in

drinking water and birth defects in this population.

Rationale:

CL is the most common cancer that occurs in childhood (I), and is of tremendous public
health and public concern. There is limited evidence that exposure to VOCs such as
trichloroethylene (TCE) in drinking water may be strongly associated with CL (2). ATSDR
recently constructed a cohort of appfoximately 6,000 infasts exposed to VOCs in drinking water
during gestation and 6,000 births that were not exposed to VOCs for a study of pregnanoy
outcomes at Camp Iz_Jeune. This existing database presents a unique opportunity to examine this
potential association in a cohort of moderate size where exposure is relatively well-defined.
Tracing the cohort will also allow us to identify any children that were diagnosed with birth
defects, but because of the very small number of specific birth defects expected, &ﬁs is only a
secondary objective of the proposed study.

Study Overview:

Proposed is a nested case-control study of childhood leukemia (CL) and birth defects at
Camp LeJeune. This study would occur in three phases. In phase I, an attemopt would be made
to locate as many of the children born to base residents between 1968 and 1985 as possible.

~,
During this phase, a brief screening interview would be conducted to identify Q?otential caficer and
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birth defect cases. In phase II, an attempt to verify reported CL and birth defect cases would be

made by reviewing medical records of self-reported or parent-reported cases. In phase I,

“verified cases and a random sampleof 1€ sldbe interviewed in detail 10-Obiain-Cata

on p(;ienﬁal’ confoundmgfactorsAddlnonalmformauonrégardlngpmpogeddatacc)llectxon e

methods follow. ' e e e el

Background:

Thé US Marine Corps Base at Camp LeJeune (MCB Camp LeJeune) is located in
Jacksonville, on the eastern coast of North Carolina. Recently, ATSDR documented
trichloroethylene (TCE), tetrachloroethylene (PCE), and 1,2-dichloroethylene (DCE) in water
systems supplying two different family base housing areas at Camp LeJeune. The estimated
pumber of infants born to residents living in each housing area receiving contaminated water, a
list of contaminénts, and contaminant levels are summarized in Table 1. Each of the affected
housing areas received water containing a mixture of many contaminants, a phenomenon noted
with almost every population exposed to contaminants released from hazardous waste sites.

The estimated number of infants in each housing area was determined by ATSDR during
a detailed study of late pregnancy outcomes on the base, and a database now exists containing
infant, mother and father's names, address at birth, and date of birth for all infants bom to
" residents of base family housing between 1968 and .1985. This previous study identified residents
of base family housing based on mother's residence at birth as reported on the birth certificate.
For most births, this address was validated uﬁng base family housing records. The earliest births
in the study occurred in 1968, the first year that birth certificates were computerized in North

Carolina. The latest births studied occurred in 1985, the last year that contarmination was dgtected
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at the base. While the pregnancy study, now being completed, was useful in addressing questiozns

related to some late pregnancy outcomes, questions persist about other bealth effects that may ha~ve

——“occurred Trom thisexposurc mnclading-=a

" “presents a unique opportunity for continued research into the health effects of VOCs.in drinkizng .

water, as well as to answer lingering questions about the health among residents at Camp LeJeurme.

Childhood leukemia describes a disease process in which white blood cells accumulate, Ebut
fail to reach a state of functional maturity. This leaves the individuai susceptible to infecticon,
hemorrhage, and inadequate cellular nutrition (3). Leukemia has annual incidence of 7.1 jgper
100,000 among children 0-4 years old and declines to about 2.1 per 100,000 at ages 15—19
years (4). Five-year survival rates have increased substantially between 1974 and 19%°90.
However, about one-third of children under 10 and about half of children over 10 still die fr-om
the leukemia within 5 years (4).

There are few known risk factors for leukemias and those that have been identified appoear
to explain only a small fraction of lenkemia incidence among adults or children (7). Howewver,
as Sandle;r (5) has argued, variation in leukemia incidence across gender and race in the United
States, and between developing and undeveloped countries, supports at least some role for - the
environment in the etiology of leukemia (5). Some of the factors that may potentially increcase
the nsk of CL are: electromagnetic fields, viruses, and copsumption of n-Nitroso compounds ).

PCE and TCE, wiﬁch are metabolized to a coxﬁmon substance, trichloroethane (TCA),,, are
both considered to be probable human c#rcinogens by the International Agency for Researc_h on
Cancer (IARC) on the basis of animal testing (6-7). However, IARC considers the huaman
evidence to be too limited to draw definitive conclusions. Some studies of occupational %EWG

3
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to solvents, including PCE and TCE, have noted associations with lenkemia and/or non-Hodgkin's

lymphoma. incidence (8-9) or mortality (10-11), but these studies did not includle large enough

) groups of pregnant women to address f:be issue of cancer moffspnng exposed in Fero- A small

study of the chﬂdren of 3 women who owned Iaundry ora dry-cleamng faclhty' at the tlme of .

conception revealed a strong association (OR = 3.7) between occupation and mmdence of any
childhood cancer. However, because there were only 6 cases, this analysis was not broken out
by cancer type (12).

Six studies, two in New Jersey and four in Massachusetts, have been co'nducted of PCE
and}' or TCE contaminated drinking water and leukemia or non-Hodgkins lymphoma
(2,13,14,15,16,17). Three of the six studies are analyses of the same TCE-exporsed community,
and differed only in their details. Each of these six studies, summarized in Tabsle 2, have noted
associations between VOCs in drinking water and the incidence of lenkemia, although in the New
Jersey studies, excesees were limited to speci.ﬁo ceﬂ-tyoes and were noted amomg females only.

Only the three studies in Wobum, Massachusetts focused specifically on leukemia in
children. In 1979, two wells supplying water to east Wobum were found to contasin approximately
267 ppb TCE and 21 ppb PCE. As summarized in Table 2, the most recent stﬁdy in this series
noted a very strong association between TCE exposure during gestation and CL- (OR = 8.3 95%
CI: 0.7-95). Moreover, the association was driven by cases which would bave received the
highest percentage of water from the contaminated wells (OR = 14.3 {0.9-225]). A weaker
association wao observed when exposiure was examined from 2 years prior to conception through
age of diagnosis (OR 2.4 95% CI: 0.5 , 10.6). The major strengths of this study were good
ascertainment of cases, a systematic model for defining exposure, and caref=ul attention to the

4
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~

timing of exposure. The major weakness of the study was the small sample size wheich wwas

limited by the total number of cases in Woburn. Moreover, despite the efforts made t-0 mcodel

exposure, the year whern exposore-Tirst-began=was—not-known;—and- wentra tionss of

contaminants that would have been present in drinking water was modelled based on a miniimal

amount of data. In addition, because so Iittle is known about the causes of CL, it is not kmoown

what potential confounders may have been overlooked. However, the likelihood thatt an
unidentified confonnder could create such a strong association is unlikely. Moreover,. aftesr 18
years of elevated CL incidence, CL rates reverted to expected in Wobum, approximatel y 8 yyears
following the closure of the well. This would appear to be an appropriate lag time for CL. The
previous investigations at Wobumn (/3,14) found approximately a 2-fold increase in 1i_sk, r=ather
than an 8-fold to 14-fold increase, which probably reflects the less specific exposure window - (i.e.
from birth to diagnosis) in the earlier investigations.

Although it did not focus on CL, a study conducted'by Cohn et gl. (16) in New ¥ersevy also
noted that CL incidence, particularly acate lymphocytic leukemia (ALL) incidence, wa:é elewated.
However, the association between TCE and ALL was only observed in female childwen bt not
male children (16). Conversely, at Woburn, excesses in Jeukemia incidence were not lim¥ited to
ALY and were greater in male children than female children (2,1 3,14). Given the sma¥l nurmbers,
it is difficult to evaluate how important these inconsistencies are.

There have also been sﬁggesﬁons that VOCs such zis PCE and TCE may cause beirth edefects
(13,18,19,20) although the associations noted were much weaker than for VOCs arad CL.

Moreover, public concem regarding the effects of these solvents on birth defects 1s very high.

- CLW
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Methods:

As summarized above, the proposed study would be conducted in three phases. During

—====phase I, wewi

~ Betwoen 12 and 30 years have elapsed between birth and the time that we will attempt tolocate
| ﬂusgmupTracmgwﬂl presentqultc a challenge, because the cutrent database does not contain- -~
social security number for the infants bom atACamp LeJeune or for their parents. In addition, the
database contains an age of each parent at the time of the infant's birth, but not exact birthdays
for the parents. Therefore, we will atternpt to reduce the number of individuals who must be
traced by widely advertising our desire to locate individuals who were born, or whose children
were bomn, at the USMC Camp LeJeune between 1968 and 1985 in publications targetting military
personnel. A toll-free number will be established for respondents to provide their name and phone
number and indicate their willingness to participate in a health study. A brief screening
quesﬁonnaire woﬁld be used for the following purposes:’
(1) to confirm the names of children born on base, their dates of birth, and dates and
location of residences on base at the time of each birth;
(2) to determine the vital status of each child and the availability of his/her parents for
interview;
(3)to detérmine whether or not each child had been diagnosed with cancer or birth defects
before age 20 and ascertain, to the best of the respondent’s knowledge the type of cancer
and birth defect diagnosed;
(4) to invite callers to participate in the proposed ATSDR study as 'recruiters’. Recruiters
would be asked to disseminate information about ATSDR and the health study qus

6
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base residents who may not have seen our advertisements. This would not vioslate

““““““ — confidentiality since ATSDR would not ask the caller for particular names, nor followw-up

If an 80 percent or greater fesponse rate is not acheived throﬁgh publicity, the rema.mnng |
children or their parents will be traced through consultation with the Navy (which may have
information as to each parent’s most recent duty station) and by using services such as Equmifax.

Conduct of phases II and III would be contingent on locating a large :;md represen#tative
proportion of the cohort in phase I, as well as the identification of sufficient numbers of cazses to
complete an acceptable study. We will assess the representativeness of the cohort that is located
using demographic characteristics available from the late pregnancy cutcome study includingz race,
parity, military rank, and mother's education and age at buth

In phase I, an attempt to verify reported CL cases would be made by reviéwing medical
records of self-reported or parent reported cases. Cancer cases for which the organ syste=m was
not specified would also be verified to determine the organ system affected. Relevant nmedical
information such as histologic type would also be obtained at this time.

In phase IT, the parents of verified cases and the parents of a random sample of nor1-cases,
frequency matched at a rate of 5:1, would be interviewed more completely to assess info-rmation
about exposure, such as significant time periods during pregnancy Spent away from Camp XLeJeune
and bottled water use, and potential confounders such as parental occupation, smoking staitis, and
service in Vietnam. Interviews would be conducted over the telephone. Odds ratios zand 90% .

confidence intervals for exposure to VOCs in drinking water would be computed forall Ci, and

0.0090@2824
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when possible, for histologic subtypes. Because the number of expected cases in both the expose=d

and unexposed groups is sma]l, standardized incidence rates would also be computed for time

Cancer Institute’s Surveillance, Ep1dcm1010gy, and End Results Proglam (SEER) reglstry Thuls
latter comparison group, while possxbly less comparable than the unexposed cohort born at Caﬂ:lp
LeJeune, would provide greater power to detect a statistically significant difference betwesn

exposed and comparison groups, and would place CL rates in the exposed cohort within a nationual

context.
Sample Size Calculations:

A sample size worksheet is included as Table 3. With a S:1 matching scheme, tihe
proposed internal comparison group analysis would have 80% power to detect a 5 fold or greatier
increase in rates of CL, using a one-tailed alpha of .05 (2I). The proposed analysis using zan
extemnal standard would heive sufficient power to detect a 3 fold or greater increase in rates of CZL,
using a one-tailed alpha of .05 (22). Both power calculationsAare based upon the assumption timat
approximately 10,000 of the 12,000 infants (83 %) whose parents lived in family base housing - at
Camp LeJeune when they were bom between 1968 and 1985 would be located, and that half of
these infants would have resided in exposed housing areas.

The magnitude of associations observed between TCE and PCE exposure and birth defe«cts
is much weaker than the magnitude of association observed between these VOCs and CTL.
Therefore, the power to detect such associations would be weaker. However, the added cost: of

investigating birth defects once the cohort has been reconstructed would be minimal, and of

sufficient interest to be worthwhile. @LW
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~ Strengths and Limitations:

There are several important strengths of the proposed study. The first is the existence of

fffrfﬁ&dambase:fmmmch%an%e;redﬁ‘stmctea acohortthatwas very Tikelyto-have beenexposed
in utero to a variety of VOCs in dnnkmg ‘water. Using this databése, a représéﬁtative sample of
the exposed population should be identifiable. Moreover, since advertisements will be based on
whether individuals were born in base housing, and will not specify which housing areas were
exposed, it is hoped.that differential participation by exposure will be minimized. In addition,
the existing database already contains valuable information about residential history from housing
records which can be compared with parental reports of residence. Realistically, 6,000 infants
~with similar in utero exposures is about as large a population as one would be able to locate in
most situations where drinking water contamination has occurred substantially_ above current
drinking water standards. Hence, it could help us to answer questions about CL in this
population, and also about the risks of CL in the many smaller populations of individuals where
exposure to VOCs through maternal consumption of drinking water may have occurred in utero.
The major limitation of the proposed study is the low study power, such that only very

strong associations between exposure and CL will be detécted. However, the study power is great
enough to detect stﬁtistica]ly significant results of the magnitude of those observed at Woburm.
Moreover, even findings that are not statistically significant can provide information on the most

likely range of values for the association between the exposure and outcome.

| CLW
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Table 1. Summary of exposure groups and the estimated concentrations of volatile organic compounds in dn‘nkin_g_ watérr
vt et e
Exposure Group | Exposed Housing Area Number Contaminants detected Bstimated Period of E::jk;o%xre
of Infants contaminant levels i
(in ppb) , !
PCE exposed Tarawa Terrace 6,362 Tetrachloroethylene 215 1958-Feb 19335
Trichloroethylens 8 i
1,2-Dichloroethylene 12 I
, ol
TCE exposed - Hospital Point 32 Trichloroethylene 900-1400 7 - Feb: 1985}3
' Dichloroethylene 321-407 . I;;
Benzene 35* {Activities bég in 1940s)
Maethylene chloride 54 it
Vinyl chloride 3t |
Unexposed*** Midway Park, Berkeley Manor, 5,898 i
Rifle Range, Courthouse Bay, ,f
Watkin's Village, Paradise Point o
* Bstimated assuming a dilution factor of 20 from sampling data for well 602. ’1
t Detection limit was 10 ppb. i }
*** Infants were excluded from this group if gestation occurred in their housing area during a 12 day exposure pe‘rioc}i in 1985
I
i
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Table 2. Review Of SIUUISS UL X Uits ans & wme — - _

(.

Study Location and Maximum VOC
Concentrations Observed in Drinking
Water (Reference)

Study design and sample size

s

Odds ratio [95% Confidence Tnte
cases) or other results

.

l:'
I 7
i

]l] (# of

Woburn, Massachusetts (2)
Trichloroethylene 237 ppb
Tetrachloroethylens 21 ppb

Matched case~control study, 19 incident childhood leukemia cases born
1969-1989 and diagnosed while residing in Wobuen. 37 controls selected
from school records for the Woburmn school district, and on age, race, sex
and residence in Woburn on date of diagnosis. Exposure was based on a
mode) for distribution of different water wells to different areas of
Woburn, and the duration of residence during different critical periods.

Exposure during pregoancy it
None 1.0 i
Any 8.3 0.7, 95] {
Least 3.510.2, 58} i ( ; ,
Most 14.3 [0.9,225] ¢

Woburn, Massachusetts: (13)
Trichloroethylene 237 ppb
Tetrachloroethylene 21 ppb

Cumulative and ever-never exposure to contaminated wells was assessed
20 incident childhood Isukemia cases diagnosed between 1969 and 1983,
and compared to the rate expected based on exposure rates in 164 healthy
controls. Bxposure was based on a model for distribution of different
water wells to different areas of Woburn, and the duration of residence in
‘Wobuen throughout the child’s life, )

Ratio of observed cumulative e!,
expected cumulative score:2.0 '.

Ratio of observed ever exposed}n';
ever exposed: 1.8 (p = .02) |
cposur

a score/
= ,03)

Woburn, Massachusetts (14)
Trichloroethylene 237 ppb
Tetrachloroethylene 21 ppb

Incidence of childhood leakemin between 1969 and 1978 in Woburn was
compared to the expected incidence based on the Third National Cancer
Survey. The geogsaphic location of cancers was also assessed.

Incidence in Wobusn 2.3 times ,‘
(p=+007) (12 cases) N
Incidence in Bast Woburn. 7.5 QL‘?
( = .0002) |

Barnstable County, Massachusetts (15)

Tetrachloroethylene 7750 ppb

34 incident leukemia (all ages) cases and 737 controls during 1983-1986
were studied. Exposure dose wag modelled based on information
regarding PVC piping use in the water system. Information on
demographic characteristics, residential history, smoking, medical and
occupational history, bottled water consumption, and bathing habits was
also collected.

Exposure category

Any 2.0 [0. 7LL
Above 90th percentile 5.8 [1

concentration of VOCs,

o

ALL= acute lymphocytic leukemia

13

New Jersey (16} Registry-based study of leukemia and non-Hodgkins lymphotna of all ages | TCE and childhood ALL in fein&{es
Trichloroethylene in 75 municipalities, Mean VOC concentrations were estimated for each < 1ppb 1.0 iy

> 5 ppb distribution system based on water samples taken in 1984 and 1985. > 5ppb 3.3 (1.3, 8 3 ©®
Tetrachloroethylene Cancer incidence between 1979-1987 were compared in municipalities that | TCE not associated with ALL; in males

> 5 ppb had different levels of VOCs in public drinking water supplies. PCE not aggociated with ALL in sither sex
New Jersey (17) Ecologic study based ot Jetkamin incidence data for all ages from cancer TCE in females 1.7 [not repo;:'f ]
TCE 46 ppb registry for the years 1979-1984. Observed rates were compared with PCE in females 1.} [no& repél"lﬂlti ]
PCE 16 ppb expected in exposure categories defined by mean chemical-specific No association between exposute and

leakemia in males. . it
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|
Table 3. Sample Size Worksheet
|

Fatget: Ydentify 10,000/12,000 (83%) births. 5,000 will be unexposed.

Age

0-4 Srears
5-9 years
10-14 years
15-19 years

All ages:

Odds Ratio

Qdds Ratio

2.0
3.0
5.0
2.0
3.0
5.0

* Person-years declines b

Baseline
Incidence rate

7.1/100,000
3.9/100,000
2.3/100,000

2.1/100,000

Expected Exposed Cases

23.6)= 7.2
3(3.6)= 10.8
5(3.6)= 18

Expected Exposed Cases
(When risk does not differ
from baseline)

RN W LIRS g

Expected
Exposed cases

(If no elevation in risk)

Person-years™ Expected
Unexposed cases
25,000 1.8 1.8
25,000 1.0 1.0
24,510 0.6 0.6
11,550 0.2 0.2
3.6 3.6

Power to detect when one-tailed alpha = .05

A2
57
9

Power to detect when one-tailed alpha = .05

39
.79
99
41
.84
1.0

ecause some cohort members will be younger than 19.
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Medical Records Review:

InFY 1998, ATSDR plans to review between 400 and 600 prenatal care medical records

‘“-;i"*%I??i-fﬁféf?méﬁiéi%?i‘ﬁéiﬁded%n*ﬁeﬂamp*weune‘?regnancyﬁutoome"’smdyf:Iri‘FY*s*i%S?I%ﬁTSDR
conducted a study of birth oubomes in the infants of mothers exposed to VOCs during pregnancy.
Results contained in the Interim Report from this study indicated an association between PCE
exposure and small for gestational age in two potentially susceptible sut;groups: mothers with
previous fetal losses and mothers 35 years of age and older. As concluded in the Interim Repont,
these results merit further scrutiny.

Reviewing prenatal care records would be useful to improve upon the information available
to us from the birth certifiicate. One critical source of information available on the medical record
~ is an expanded maternal pregnancy history. Each birth certificate contained information on
previous fetal deaths for all gestational ages combined. However, fetal deaths occurring at early
gestational ages (miscarriages) have a different etiology than fetal deaths occurring at late
gestational ages (stillbirths). It is also~ not clear whether fetal deaths at these different gestational
ages were reported more or less completely. Unlike the birth certificate, the medical record
indicates whether the fetal losses were stillbirths or miscamiages. Information regarding maternal
medical conditions such as diabetes and hypertension, maternal height, and maternal weight gain
would also greatly enrich the existing data for both the older.mothers and the mothers with ~
histories of fetal death. Given the adverse findings for women in these clinically susceptible

subgroups, the modest cost involved in abstracting medical records from a sample of women

would be quite valuable.
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